Islet-activating protein. Enhanced insulin secretion and cyclic AMP accumulation in pancreatic islets due to activation of native calcium ionophores.
The mechanism whereby "islet-activating protein" (IAP) purified from the culture medium of Bordetella pertussis potentiates insulin secretion was studied by experiments in vitro with islets of rats once injected with IAP (0.5 micrograms/100 g body weight, 3 days before killing) or with islets that had been exposed to IAP (0.1 to 100 ng/ml) for 24 h. The IAP treatment markedly enhanced insulin secretory responses and cAMP accumulation in islets, facilitated the efflux of 45Ca through the cell membrane, and abolished the alpha-adrenergic action of epinephrine (and somatostatin) to inhibit glucose-induced insulin release, cAMP accumulation, and 45Ca uptake. These effects of the IAP treatment were reduced when islets were incubated in a low calcium medium. Based on these results, it was concluded that IAP interacts directly but slowly with the islet B cell in such a manner as to render more calcium available to the stimulus-secretion coupling mechanism as a result of sustained activation of native calcium ionophores on the cell membrane.